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(57)Abstract: 

PURPOSE: To provide the device which does not change the focal 

position of an image pickup plane in spite of insertion and removal of a ^iMg^'- *" 1 Sc 
desired filter for light control, etc., and an afocal variable power relay 
lens for changing the visual field of the images of a TV image pickup 
device into and from a TV observation optical path and lessens the * 
deterioration of the images by the insertion of the filter or variable 
power. 

CONSTITUTION: A lens barrel 8 with an eyepiece observation optical 
path is internally provided with an imaging lens 9 for imaging afocal 
light 7 emitted from an objective lens 6. A lens barrel 12 with a 
television observation optical path 14 is internally provided with a 
branch mirror 13 for branching the afocal light 7. The lens barrel 12 is 
internally provided with an imaging lens 18 for forming the image of 
the objective lens 6 based on the branched light branched by the 
branching mirror 13. The lens barrel 12 is provided with a TV camera for picking up the images obtd. by the 
imaging lens 18. Inserting and removing means which insert and remove at least either one of the filter 20 
designed for light control, coloration, etc., and the afocal variable power relay lens 21 for changing the 
visual field of the images of the TV camera into and from the afocal light section 15 are disposed on the 
television observation optical path 14 of the lens barrel 12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The 1st lens to which the eyepiece observation image surface is made to carry out image 
formation of the afocal light injected from an objective lens is prepared in a lens-barrel with an eyepiece 
observation optical path. An optical-path branching means to branch said afocal light is established between 
said objective lens and said lens-barrel with an eyepiece observation optical path. The 2nd image formation 
lens to which image formation of the image of said objective lens based on the branching light which 
branched with this optical-path branching means is carried out is prepared. The television image pick-up 
equipment which picturizes the image obtained with said 2nd image formation lens by said lens-barrel with a 
television monitoring optical path is formed. It is said lens-barrel with a television monitoring optical path. In 
the afocal light section on a television monitoring optical path The filter of the purposes, such as modulated 
light and coloring, TV observation equipment for microscopes which established the insertion-and- 
detachment means whose insertion and detachment of at least one of the afocal variable power relay lenses 
for changing the visual field of the image of said television image pick-up equipment are enabled. 

[Translation done.] 
* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to TV observation equipment for microscopes which has an 

eyepiece observation optical path and TV (television) observation optical path. 

[0002] 

[Description of the Prior Art] Conventionally, as an example of TV observation equipment for microscopes 
which has an eyepiece observation optical path and TV observation optical path, there are some which were 
constituted as shown in JP,63-49722,A, and drawing 7 is drawing for explaining this. After being condensed 
with the image formation lens 57 in the lens-barrel 56 with an eyepiece observation optical path, the injectior 
light from the objective lens group 53 is divided into the eyepiece observation optical path 59 and TV 
observation optical path 60 by half prism 58 grade so that clearly from drawing 7 . 

[0003] Drawing 7 is equipped with the following configurations in addition to these configurations. That is, it 
has the transmitted illumination system 50 which consists of the light source 45, a condenser lens 46, the 
filter 47 for the object for modulated light, or color correction, a reflective mirror 48, and a condenser-lens 
group 49. the hole where the light which passed through the sample side 51 is in cover glass 52, the 
objective lens group 53, and the optical path of a revolver 54 and which is not illustrated, and the hole in the 
optical path of the mirror body arm 55 which is not illustrated a passage - with an eyepiece observation 
optical path incidence is carried out to lens-barrel 56. And image formation is made to be carried out so 
that suitable TV scale factor for the image pick-up side 62 where the variable power relay lens group 61 is 
placed on TV observation optical path 60, and image sensors, such as a CCD camera, are arranged which 
branches by half prism 58 grade to the eyepiece observation optical path 59 and TV observation optical path 
60 may be obtained. 

[0004] With the above configurations, when making optical filtering, such as modulated light, TV observation 
image, the filter 47, for example, an ND filter and an R.G.B filter, which have been arranged in the optical 
path of the transmitted illumination system 50 performs. 

[0005] Moreover, to change the scale factor of TV observation image, without changing the scale factor of 
the eyepiece observation optical path 59, it is necessary to make the variable power relay lens group 61 on 
TV observation optical path 60 of a lens-barrel 56 into a desorption type, and to make it the configuration 
which can insert another variable power relay lens group from which a desired visual field is acquired. 
[0006] 

[Problem(s) to be Solved by the Invention] Like the conventional equipment described above, if a filter 47, 
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for example, an ND filter, is formed in the transmitted illumination system 50 for modulated light etc., this ND 
filter will hear from both the eyepiece observation optical path 59 and TV observation optical path 60. 
[0007] However, at the bright time of a sample, since a TV camera in recent years corresponds also to dark 
samples, such as fluorescence observation, when it is high sensitivity and this ND filter is chosen according 
to the brightness of TV observation, since an ND filter prevents the saturation of that it is unnecessary and a 
TV camera is bright in TV observation depended for elapsing, an ND filter may be needed by eyepiece 
observation. Therefore, it is better to insert a filter in TV observation optical path 60 instead of an 
illumination-light way of the transmitted illumination system 50, when performing TV observation and 
eyepiece observation for from a bright sample to a dark sample. However, in that case, when a filter is 
required, the clear glass which readjusts this ****** of an image pick-up side, or amends the optical path 
length is needed. Moreover, if attachment of a filter leans, the bad influence to an image will tend to happen, 
such as causing the cardiac gap in respect of an image pick-up. Moreover, when the variable power relay 
optical system for changing the visual field of TV observation image is considered, in order to double this 
****** of an image pick-up side, for aberration amendment etc., it becomes a complicated optical design and 
lens number of sheets increases. Furthermore, there is loam Lycium chinense about degradation of the 
image formation engine performance. Moreover, when carrying out image formation by 1 time directly 
without letting relay optical system pass, it is impossible to double the time of minding variable power relay 
optical system and this ****** of an image pick-up side. 

[0008] Even if the purpose of this invention inserts [ one / of the afocal variable power relay lenses for 
changing the visual field of the filter of the purposes, such as modulated light and coloring, and the image of 
TV image pick-up equipment / at least ] to TV observation optical path, it does not have change of this ****** 
of an image pick-up side, and offering TV observation equipment for microscopes with little sufficient 
operability and the sufficient engine performance has filter insertion and degradation of the image by 
variable power. 
[0009] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 1 The 1st 
lens to which the eyepiece observation image surface is made to carry out image formation of the afocal 
light injected from an objective lens is prepared in a lens-barrel with an eyepiece observation optical path. 
An optical-path branching means to branch said afocal light is established between said objective lens and 
said lens-barrel with an eyepiece observation optical path. The 2nd image formation lens to which image 
formation of the image of said objective lens based on the branching light which branched with this optical- 
path branching means is carried out is prepared. The television image pick-up equipment which picturizes 
the image obtained with said 2nd image formation lens by said lens-barrel with a television monitoring 
optical path is formed. It is said lens-barrel with a television monitoring optical path. In the afocal light section 
on a television monitoring optical path The filter of the purposes, such as modulated light and coloring, It is 
TV observation equipment for microscopes which established the insertion-and-detachment means whose 
insertion and detachment of at least one of the afocal variable power relay lenses for changing the visual 
field of the image of said television image pick-up equipment are enabled. 
[0010] 

[Function] Before going into the image formation lens in a lens-barrel with eyepiece observation according to 
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invention corresponding to claim 1, the afocal light from an objective lens with an optical-path branching 
means Since insertion and detachment of at least one of the afocal variable power relay lenses for leading 
to TV observation optical path and changing the visual field of the filter of the purposes, such as modulated 
light and coloring, and the image of TV image pick-up equipment into the afocal beam-of-light section of the 
TV observation optical path were enabled Even if it inserts [ relay lens / a filter or / afocal variable power ] 
from TV observation optical path, there is no change of this ****** of an image pick-up side, and filter 
insertion and degradation of the image by variable power serve as TV observation equipment for 
microscopes with little sufficient operability and the sufficient engine performance. 
[0011] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is 
drawing showing the 1st example of this invention, the light from the light source 1 is condensed with a 
condenser lens 2, this is reflected by the reflective mirror 3, and the transmitted illumination system is 
constituted so that it may lead to the condenser-lens group 4. 

[0012] Moreover, with the image formation lens 9 for making the image surface of the eyepiece currently 
arranged in the lens-barrel 8 with an eyepiece observation optical path carry out image formation, the afocal 
light 7 with which the transmitted illumination light from the condenser-lens group 4 was injected by the 
objective lens group 6 through the sample 5 converges, passes along prism 10, and is led to the eyepiece 
observation optical path 1 1 . 

[0013] Moreover, the lens-barrel 8 and TV observation optical-path lens-barrel 12 which has TV observation 
optical path 14 and constitutes a unit between the objective lens groups 6 are attached, and the optical-path 
branching means 13, for example, an optical-path branching mirror, the reflective mirror 17, and the image 
formation lens 18 are formed in this interior. 

[0014] Two ****s of the afocal light 7 from an objective lens are carried out by the optical-path branching 
mirror 13 prepared in TV observation optical-path lens-barrel 12, and one side of this divided light has 
already become that one of the two led to TV observation optical-path 14 side at the eyepiece observation 
optical-path 1 1 side. 

[0015] It is a part of TV observation optical-path lens-barrel 12, and the tooth space 16 which inserts the 
afocal variable power relay lens unit 21 for changing the visual field of the filter unit 20 of the purposes, such 
as modulated light and coloring, and TV image pick-up equipment, for example, the image of TV camera **, 
is formed in the location which intersects perpendicularly with the afocal optical path 15 by the side of TV 
observation optical path 14. Moreover, the afocal light 15 is turned up by the reflective mirror 17, and carries 
out image formation to the image pick-up side 19 with the image formation lens 18. It is arranged so that the 
light-receiving side of the TV camera which is not illustrated may be located in the location of this image 
pick-up side 19. 

[0016] said tooth space 16 - the filter units 20, such as an ND filter and a color filter, or the afocal variable 
power relay lens unit 21 - the need - responding - insertion immobilization -- and it is constituted so that it 
can de**. 

[0017] Drawing 2 shows the condition of having carried out insertion immobilization of the filter unit 22, and 
drawing 3 shows the condition of having carried out insertion immobilization of the afocal variable power 
relay lens unit 23. In the 1st example constituted as mentioned above, the afocal light 7 injected from the 
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objective lens 6 Since it led to TV observation optical path 14 by the optical-path branching mirror 13 and 
filter units 20 and 22 and the afocal variable power relay lens units 21 and 23 are formed into the afocal 
optical path 15 of TV observation optical path 14 Even if it inserts [ either / this ] f there is no change of this 
****** of the image pick-up side 19, and there is no image degradation by the inclination of a filter like 
equipment before, and degradation of the image by the afocal relay lens group cannot take place easily from 
the variable power relay optical system of the conventional example, either. Moreover, since it is **** to TV 
oBservation optical path 14, it is clear that a filter etc. does not affect the eyepiece observation optical path 
1 1 . As mentioned above, in the 1st example both, it becomes TV observation equipment for microscopes 
excellent in operability and the engine performance. 

[0018] Next, drawing 4 explains the 2nd example of this invention. Drawing 4 is the form into which the 1st 
example of drawing 1 was developed, and a different point from drawing 1 is a point that the rotating type 
turret unit 24 is formed in the tooth space 16 formed in a part of TV observation optical-path lens-barrel 12 
as shown in drawing 4 (a) possible [ insertion and detachment ] at the considerable part. The same number 
is given to the part of the same function as drawing 1 other than this. 

[0019] As the rotating type turret unit 24 is shown in drawing 4 (b), two or more holes 24b, 24c, 24d, and 24e 
through which a beam of light passes are formed in circular turret 24a. Among this, insertion immobilization 
of the filters 24f and 24g of two sheets is carried out at hole 24b, and insertion immobilization of the filter of 
one sheet 24h is carried out at hole 24c, insertion immobilization of the filter of one sheet 24j is carried out in 
24d of holes, and insertion immobilization of no filters is carried out at the remaining hole 24e, but they are a 
pipe and **** intermediary ****. 

[0020] Such a rotating type turret unit 24 of a configuration can be rotated focusing on 24k in the direction of 
24m of arrow heads with the rotation means by bearing, an engagement, etc. which are not illustrated, and it 
is constituted so that each filter may be brought by rotation on the afocal optical path 15 of said TV 
observation optical path 14 and it can choose. 

[0021] Consequently, it becomes TV observation equipment for microscopes without image degradation by 
this ****** gap of the image pick-up side 19 and the inclination of a filter by the number of sheets of a filter, 
and the difference in a class. In addition, the various filters 24f, 24g, and 24h by which insertion 
immobilization is carried out are good for Holes 24b and 24c also as attachment and detachment being free, 
and it also becomes possible to carry out selection use of various filters with which the class of filter and 
thickness are different. 

[0022] Next, although drawing 5 explains the 3rd example of this invention, the same number is given to the 
part of the same function as drawing 4 of the 2nd example. Here, the rotating type turret unit 25 which 
instead has the afocal variable power relay lenses 25f, 25g, and 25h prepares, without using the rotating 
type turret unit 24 which was used in the 2nd example as shown in drawing 5 (a) and which has Filters 24f- 
24j. 

[0023] As shown in drawing 5 (b), two or more holes 25b, 25c, 25d, and 25e through which a beam of light 
passes are formed in circular turret 25a, among these insertion immobilization of the 25d of no holes is 
carried out by carrying out insertion immobilization of the afocal variable power relay lens groups 25f, 25g, 
and 25h of three kinds of scale factors in Holes 25b, 25c, and 25e, respectively, but the rotating type turret 
unit 25 serves as a pipe. 
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[0024] Such a rotating type turret unit 25 of a configuration can be rotated focusing on 25k in the direction of 
25m of arrow heads with the rotation means by bearing, an engagement, etc. which are not illustrated, and 
can choose selection of each afocal variable power relay lenses 25f-25h, or selection of 25d of pipes by 
rotation of turret 25a. It cannot be overemphasized that it chooses so that it may bring on the afocal optical 
path 15 of TV observation optical path 14 also in this case. 

[0025] Next, drawing 6 explains the 4th example of this invention. The 4th example is what made the 
illGmination system of the 2nd example epi-illumination, and the floodlighting tubing unit 26 which performs 
epi-illumination has set it on the afocal optical path 28 injected from the objective lens 27. The light from the 
source 29 of an overhead light passes along a condenser lens 30, and leads lighting to an objective lens 27 
and a sample 32 with a half mirror 31. And the light from a sample 32 turns into the afocal light 28 with an 
objective lens 27, passes along the half mirror 31 of the floodlighting tubing unit 26, and is led to TV 
observation optical path 38 by the optical-path branching mirror 37 in the optical path to the image formation 
lens 35 in the lens-barrel 34 equipped with the eyepiece observation optical path 33, and the floodlighting 
tubing unit 26 and TV observation unit 36 arranged between the image formation lenses 35. The light 
furthermore led to TV observation optical path 38 passes along the filter 41 in the turret unit 40 arranged on 
the afocal optical path 39 in TV observation optical path 38, and is led to the image pick-up side 44 through 
the reflective mirror 42 and the image formation lens 43. 

[0026] As mentioned above, in the case of epi-illumination, even if it inserts [ relay lens / various filters and / 
afocal variable power ] from TV observation optical path 38 like the time of transmitted illumination by 
arranging TV observation unit 36 between the floodlighting tubing unit 26 and the lens-barrel 34 equipped 
with the eyepiece observation optical path 33, good TV observation equipment for microscopes of operabilit} 
without change of this ****** of an image pick-up side and degradation of an image can be offered. In 
addition, this invention can be variously changed in the range which does not change the contents of 
invention, without being limited to the above-mentioned example. 
[0027] 

[Effect of the Invention] According to this invention, even if it inserts [ one / of the afocal variable power relay 
lenses for changing the visual field of the filter of the purposes, such as modulated light and coloring, and 
the image of TV image pick-up equipment / at least ] to TV observation optical path, there is no change of 
this ****** of an image pick-up side, and TV observation equipment for microscopes with sufficient operability 
with little filter insertion and degradation of the image by variable power and the sufficient engine 
performance can be offered. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely, 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the 1st example of TV observation equipment for microscopes by 
this invention. 

[Drawing 2] Drawing showing the example which prepared the filter unit in the tooth space of the 1st 
example of drawing 1 . 

[Drawing 3] Drawing showing the example which prepared the afocal variable power relay lens unit in the 
tooth space of the 1st example of drawing 1 . 

[Drawing 4] The outline block diagram of the 2nd example of TV observation equipment for microscopes by 
this invention. 

[Drawing 5] The outline block diagram of the 3rd example of TV observation equipment for microscopes by 
this invention. 

[Drawing 6] The outline block diagram of the 4th example of TV observation equipment for microscopes by 
this invention. 

[Drawing 7] The outline block diagram showing an example of the conventional TV observation equipment 
for microscopes. 
[Description of Notations] 

1 [ — Condenser-lens group, ] — The light source, 2 — A condenser lens, 3 — A reflective mirror, 4 5 [ — A 
lens-barrel, 9 / — Image formation lens, ] - A sample side, 6 — An objective lens, 7 — Afocal light, 8 10- 
Prism, 11 --An eyepiece observation optical path, 12 — A unit with TV observation optical path, 13 — An 
optical-path branching mirror, 14 — TV observation optical path, 15 — Afocal optical path, 16 [ — Image pick- 
up side, ] - A tooth space, 17 - A reflective mirror, 18 — An image formation lens, 19 20 22 - 21 Units, such 
as an ND filter and a color filter, 23 — Afocal variable power relay lens unit, 24 - A rotating type turret unit, 
24a - A turret, 24b, 24c, 24d, 24e - Hole, 24f, 24g, 24h, 24j - Various filters, 24k - Center of rotation, 24m 

- A hand of cut, 25 - A rotating type turret unit, 25a - Turret, 25b, 25c, 25d, 25e - A hole, 25f - Afocal 
variable power relay lens, 26 - A floodlighting tubing unit, 27 - An objective lens, 28 — Afocal light, 29 [ — 
Sample side, ] — The light source, 30 — A condenser lens, 31 — A half mirror, 32 33 [ — TV observation unit, ] 

— An eyepiece observation optical path, 34 — A lens-barrel, 35 — An image formation lens, 36 37 — An 
optical-path branching mirror, 38 — TV observation optical path, 39 Afocal light, 40 — A turret unit, 41 - A 
filter, 42 — Reflective mirror, 43 [ — Condenser lens, ] — An image formation lens, 44 — An image pick-up 
side, 45 - The light source, 46 47 - A filter, 48 - A reflective mirror, 49 — Condenser-lens group, 50 [ - An 
objective lens group, 54 / — A revolver, 55 / - A mirror body arm, 56 / - A lens-barrel, 57 / An image 
formation lens, 58 / - Half prism, 59 / — An eyepiece observation optical path, 60 / - TV observation optical 
path, 61 / - A variable power relay lens group, 62 / — Image pick-up side. ] — A transmitted illumination 
system, 51 - A sample side, 52 - Cover glass, 53 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[ Drawing 2] 
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[Drawing 4] 
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[Translation done.] 
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